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of transport of fluid heat from the boiler at high temperature
to the condenser at low temperature.
Together with this partly erroneous vanalogy, he had
noted that the transmission of heat from a hot to a cold
body through the medium of an engine led to the produc-
tion of mechanical power, whereas the flow of heat from the
hot to the cold part of a conductor produced no work.
Hence he concluded that the mechanical power of the
engine must have been derived from the changes in volume
or state produced by the heat in the water. The continued
production of power from the engine depends on the
repeated addition and subtraction of heat from the water
because these operations produced the changes in volume
that led to the production of power. Hence continued
power was produced through a cycle of operations. He
then pointed out that the first condition of efficiency in a
heat-engine depended on the degree of its reversibility.
The degree of reversibility is merely a measure of the losses,
such as those of heat and steam, during the cycle of opera-
tions. If heat is lost by conduction through the sides of
the cylinder, or steam is lost through leaks round the piston-
rod, the engine will not be completely workable backwards.
Suppose that no heat or steam is lost. Then if the engine is
forced round backwards water-vapour will be pumped from
the condenser back into the boiler. The temperature of the
vapour in the condenser will fall, and the temperature of
vapour in the boiler will ultimately rise, to their original
values. If there have been incidental losses through con-
duction, friction and leakage this restoration cannot be
completed and the engine is not completely reversible. All
practical engines have such leakages and are therefore not
completely reversible. Reversibility is, therefore, the first
condition of efficiency in a heat-engine. The second con-
dition is given by the difference in temperature between the
boiler and the condenser. The larger the difference the
higher the efficiency.
From a consideration of the impossibility of perpetual
motion, Carnot deduced that all completely reversible
engines operating over the same range of temperature were